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1 : Summarizing 

TBN/TBNM/TBNML actuator is the world leader in the field of electric actuator products for the petroleum, 
gas, power, water and waste treatment industries. 

At THEOBORN TBN/TBNM/TBNML actuator we enjoy an unparalleled reputation for our imaginative and 
effective use of advance technologies, and the quality and proven reliability of our products. 

TBN/TBNM/TBNML actuator has the expertise to take on virtually any actuator challenge — including 
equipment for use in hazardous extreme cold conditions. 

Customers choose TBN/TBNM/TBNML actuator for our ongoing commitment to: 

Technological innovation: at THEOBORN we pride ourselves on developing leading-edge actuation 
solution through on-going research and development. 

Flexibility: every TBN/TBNM/TBNML actuator is precision-built using pre-manufactured modules of the 
finest materials to meet a vast range of specification quickly and efficiently. 

Quality: every TBN/TBNM/TBNML actuators are hanging assembled and fully rig tested to stringent 
standards prior to dispatch. 

Reliability: every TBN/TBNM/TBNML actuators using advanced lubrication, electrical, and sealing 
techniques, to be virtually maintenance free. 



First sealed 



Second sealed 




Dust 



Humidity 



Diagram 3-1 



2: Main Technique Parameters 

■ Input signals: 
4mA~20mA;1VDC~5VDC; 
2mA~10mA;0.5VDC~2.5VDC; 
20V—60VDC or 30V—220 VAC electricity signal; 

■ Power supply: 
380VAC/50Hz;220VAC/50Hz 

■ Accuracy: <1% 

■ Deadband: 0.1 ~9. 9% of travel between open and close limit positions 

■ Enclosure: IP68 

■ Anti explosion nark: Exd IICT4 

■ Ambient temperature: -30°C~+70°C 

■ Ambient humidity: <95% 

2: Features Specification 

2.1 The working principle of actuator 

Motor spin to pass unite axle organization directly drive worm turn , worm drives worm gear to turn , and 
then drives output shaft through clutch to turn. When switch handle turns , in the location of by hand , on clutch, 
move , take off open worm gear and handwheel coupling, turn handwheel drive output shaft turn. Electric 
operation is prior always, unless operating handle has been locked , in the files of by hand. When output shaft 
turns , drives a pair of bevel gear to turn , and changes through valve position sensor detection valve position. 
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2.2The function characteristic of actuator 
2.2.1 Double sealed 

All TBN/TBNM actuator are double sealed watertight enclosure to IP68 (3 meters — 48hours) and provide 
complete protection on the internal equipment even if the cable gland are opened. Refer to Diagram 3-1 . 
2.2.2Non-intrusive design 

Non-intrusive switching: 

The TBN/TBNM electric actuator employs magnetic induction mode switching 
Non-intrusive setting: 

Can be instantly set, checked and actuator non-intrusively using the hand held infra-red setting tool. 
Refer to Diagram 3-2 and Diagram 3-3. 




Switch close Switch open 



iagram 3 Non-intrusive designs 

2.2.3 Protection features 

2.2.3.1 Torque protection 

The torque protection values are independently configurable in the range 40~120% of rated torque .serve 
as over-torque protection for the entire valve travel. 

2.2.3.2 Limit protection 

When the actuator runs to close limit position or opening limit position, it will stop(if limit position protect 
setting is "YES"). 

2.2.3.3 Automatically phase order adjustment 

TBN/TBNM actuator automatic detection receives the phase order of the three-phase power source that 
enters the terminal of power source , encourages the switch of which one through proper logic operation when 
deciding actuator operation in order to guarantee to give the phase order of correct motor. If have no this 
function the motor may damage valve because of the phase order mistake of wiring. Have got the wiring of 
power source of this function and actuator need not use consideration phase order. 

2.2.3.4 It is instant to turn on the contrary to protect 

When actuator accepts to the order of opposite direction movement, adds a time voluntarily to postpone , 
prevents producing the unnecessary abrasion for valve shaft and gearbox.. 

2.2.3.5 Power source is short of phase protection 

TBN/TBNM actuator has the power source that perfects very much is short of phase protect function. It 
adopts to keep watch on the voltage and current, can detect the power source is short of phase or not, also can 
detect that if the power source is short of phase or not when the motor is in the operation course, so, can 
prohibit the motor start the operation, avoid to be short of phase in the operation and cause motor overheat. 
What needs pay attention to is that the most motors are short of phase in operation course . 

2.2.3.6 Protection when valve is locked 

Regardless of actuator to open direction or close direction movement still, sending the signal that encourages 
motor after second time of 5-10 , temporarily, prohibit torque to be protected ( if the actuator in the 
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above-mentioned second time of 5-10 have no movement, control circuit can cut off the power supply of 
motor ). 

2.2.3.7 Motor over temperature protection 

Two thermostats are embedded in the motor stator end windings that will trip and de-energise the motor if the 
temperature exceeds its rating. The thermostats can be overridden during an ESD operation. 

2.2.4 Checking for valve position and torque 

The actuator has a pair of bevel gear to pick up the turn of the output shaft , drives a circular magnetic flat on 
the circumference has many N poles and S poles, makes its two environmental magnetic quick switches 
produce pulse signal, let the pulse signal be sentenced and counted so as to calculate the valve position. Valve 
position detection resolulion capacity is 11.5 ° output shaft corner, output shaft revolution amount to value 
upper limit reaches 2040 turns , this stroke scope signifies TBN/TBNM actuator is great. 

The detection of torque comes to get from the detection of the electric current and magnetic flux, this has 
realized the continuous measure for output torque, makes adjustment of the torque protection value can be 
accomplished with the setting-tool easily. 

2.2.5 Solid state relay and function of inertia braking 

With solid state relay, substitute AC contactor has raised the working frequency of regulation type , and has 
prolonged service life. 

To satisfy the requirement of higher positional accuracy, TBNM actuator has offered inertia braking function. 
If client needs when ordering goods the function of inertia braking, we offer the product that has this function. 
Whether use this function can pass by user to setting tool, select in scene. The function of inertia braking takes 
effect under various electric mode of operations. 

What needs pay attention is that have used the function of inertia braking and have increased motor 
winding give out heat to measure. Therefore we suggest the condition in necessity to use the function of inertia 
braking. 



2.2.6 Intermittent timing operation 

Intermittent timing operation means that actuator will execute a period of time opening and execute a period 
of time closing and a period of time opening again, and so on. The motion time and stopping time may be 
setting by the infra-red setting. This effectively increases the valve stroke time and can be adjusted to prevent 
hydraulic shock (water hammer) and flow surge in pipelines. 

2.2.7 Network communication 

TBNM actuator provided full compatibility with proprietary remote supervisory control system as well as all 
current network communication protocols, including Modbus, Profibus and Foundation Fieldbus. 
2.2.8 Actuator's setting and check 

All TBNM actuator functions can be rapidly set and checked without removing the actuator covers (even 
in wet or hazardous conditions) using the free, infra-red setting tool supplied. Intrinsically safe-certified and 
watertight, this handy device can also be used to control the actuator locally. Actuator setting 
such as the following functions with infra-red setting tool. 

■ the rotary orientation of output shaft during the close stroke 

■ protection function of open limit position and close limit position 

■ protection values for torque during the open or close stroke 

■ setting open or close limit position 

■ push to run or maintain for local control 

■ setting ESD Optional function 

■ setting analogue control signal 

■ setting interlocks function 

■ setting the four state indication relay 
Refer to Diagram 3-4. 
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Diagram 3-4 
Infra-red setting tool 




2.2.9 Display of the actuator 

A back-lit liquid crystal display gives digital indication from fully open to fully close in 1% increments. Two 
LED's colored red, green for indication of close and open. The liquid crystal could display menu, alarm and 
valve position in the same panel. And the alarm includes valve alarm, actuator 
alarm, control system alarm and actuator battery status. The back-lit will lighting 
as long as main power was supplied. The local display can be rotated to suit 
actuator orientation. Refer to Diagram 3-5. 



Valve position 



2.2.1 0 Operation of the actuator Alarm area 

The mode of operation of actuator divides into the electric operation and hand 
operation. Actuator has handwheel used in operating by hand. Hand / electric switch handle is used to get 
actuator switch to hand operation, when the motor of actuator operates , switches organization because of 
having designed electric prior operation, actuator can return to electric mode of operation voluntarily. 

TBNM actuator standard handwheel is top pack handwheel, at the same time, we can offer the side that can 
be chosen to pack handwheel, lean to pack handwheel turn by deceleration gear biography go to output shaft, 
make by hand operating and more economical. 

2.2.11 Structure of the actuator (see diagram 3-7) 

a. Even if opening terminal cover in scene, the alone sealed terminal case can also guarantee the integrity 
of the electric equipment. 

b. The control switch and working way of field work encourage way with the magnetism of isolation, have 
avoided needing sealed link up axle. 

c. Show window on the spot can alternate different position, in order to meet the installation position of 
actuator. Additionally pass seal up show window, the infrared ware of the use for special purpose is set and 
diagnosed for actuator , need not open electrical case in scene and expose built-in control circuit , this can 
prevente the control circuit from dust and moisture's corrode. 

d. Low inertia high torque motor. After starting , motor can reach the torque of peak value promptly, if the 
motor has no excitation.it will not nearly exceed restricted transport move , in motor coil, there are some 
accurate temperature switches , these can avoid efficiently that motor is in overheat state. 

e. The torque detection circuit of special design has avoided to use lever and the spring switch of torque 
control. 

f. Worm drives worm gear in oil bath, this can raise the actuator's life farthest in the different environments. 

g. Valve position counter can measure and control the stroke of actuator accurately, even if the power 
supply shuts off and electrifys the power supply again , the actuator can also guarantee the enumerated 
accuracy of valve position. 

h. Directly drive handwheel but in power source appearance fault , offer reliable urgent hand operation. 

i. The hand/ electric clutch can also be operated safely even if the motor is running. 

Notice: When motor turns , clutch will automatically switch to electric mode, unless handle is locked in the 
location of hand intentionally. 

j. To raise life and be easy to dismantle , the thrust of design that can be lubricated , can unload actuator 
under not change the condition of valve position. 

k. To be convenient for suiting with valve , detachable drive bushing can be compound processing with 
valve rod. 

I. To change the output speed of actuator easily, motor axle and worm axle are mutually independent, 
m. Support the bus line on-the-spot of open : Modbus,, Profibus and etc. 
2.2.12 The organization of explosion proof of actuator designs 

The structural design of explosion proof of actuator is basis: GB3836. 1-2000 ((Electrical equipment for 
explosive gas atmosphere use the first part general requirement )> and GB3836. 1-2000 ((Electrical 
equipment for explosive gas atmosphere use the second part separating explode type)) in which the relevant 
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stipulation and requirement are used to design the separating explode products, separating explode sign is 
ExdllBT4. It applys to 1 ,2 environments of work area that contain II A, II B level and the T1-T4 level explosive 
mixture, atmosphere force 86 Kpa-106 Kpa, environmental temperature - 30 °C + 70 °C. 

2.2.12.1 Good sealing 

The combination surface of main housing and coordinate element is long , has little gap, this is 
advantageous to the separating explode, at the same time, with the fine O model sealing circle and the 
skeleton revolving oil sealing of importjt is satisfied with the sealing requirement. 

2.2.12.2 Equipment for inducting the cable into actuator 

Equipment for inducting the cable is designed according to GB 3836.2 and appendix D ((the supplementary 
requirement that equipment for inducting the cable of separating explode type and gasket )) , it is the 
separating explode structure, detail is shown in Fig. 3 - 8. Thread combines length and sealing ring with the 
combination width of cable is suitable to the requirement of separating explode standard. 

2.2.12.3 The inducting link of the explosive proof type actuator 

Wire lead into structure have adopted outside thread coordination, the method and organization that fills 
with fluid sealant have ensured the equipment of the separating explode performance, details are shown in 
Fig.3-9. 

2.2.12.4 The window structure of the explosion proof type actuator 

Transparent window and housing have joined with O model weather strip and fluid sealant fill ( this place 
must not open , otherwise can destroy to separating explode surface), double-deck transparent material 
presses to surround the structural installation that compressed tightly , have satisfied the requirement of 5.4, 
5.5 and 8.1 in GB 3836.2, detail is shown in Fig. 3 - 10. 

To guarantee that the installation of actuator in difference has normal liquid crystal on direction to show 
direction, character shows normally that the liquid crystal of direction and actuator shows that screen has 
offered 4 kinds installation: 

a. Actuator horizontal direction installation ( handwheel upturns ), liquid crystal shows that screen is installed 
according to normal location; 

b. Under actuator dynasty lean direction installation ( handwheel adown), liquid crystal shows that screen is 
installed according to normal location, can use setting tool to make the show way as show on the contrary; 

c. The actuator direction of left side installation ( handwheel leftward ), liquid crystal shows that screen is 
installed near flange a side; 

d. The actuator direction of right side installation ( handwheel rightward ), liquid crystal shows that screen is 
installed near flange a side, can use setting tool to make the show way as show on the contrary; 

The installation direction that offers actuator more by user, we show the correctly installation supply of 
screen according to liquid crystal. If user does not offer the installation of actuator direction easily, we can send 
the staff to the spot to set the direction of the liquid crystal screen. 

2.2.13 Electronic latch function 

Actuator has arisen the phenomenon of over torque very easily when starting high inertia load. To be able to 
start high inertia load successfully, TBN/TBNM actuator prohibits torque temporarily in sending some seconds 
of times after signal that encourage motor to protect function. This is electronic latch function. If have sent the 
signal that encourages motor for some seconds actuator can not move, control circuit can break the power 
source of motor. Electronic latch function for open the valve that is in closed position for a long time very 
effective. 

2.2.14 Protect data function when main power source falls 

When main power source loses electricity, from battery, supplies power to valve position detection circuit, and 
preserve valve position in EEPROM. Battery still supplies power to LCD ( but do not sustain to be shaded ) and 
supplies power to 4 state instruction relaies, the service life of battery can reach 2 years. Suggest to change 
battery when main power source has electricity. 
2.2.15 Application range 
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TBN/TBNM actuators are suitable for proportional control in automatic control loops 
that the system rate of change is relatively high, and high accuracy continuous 

modulation is necessary. The TBN actuators suitable the required that within 60 starts per hour, The Series 
TBN has also modulatory mode actuator(the frequency of operation is under 600 starts per hour) . The TBNM 
actuator ranges can be operated up to a rate of 1200 starts per hour providing the average torque required by 
the valve in mid stroke does not exceed 50% of the rated torque of the selected actuator.Both of them maximal 
continuous operation time within 15 minutes and duty cycle under 33%. 

TBN/TBNM actuator with D gearbox units could drive quarter turn modulating valve. And this combination 
output rated torque from 470 to 51500 N«M. For more detail information about gearbox please send message 
to our company. 

3. TBN/TBNM/TBNML Technical Data 

3.1 Technical parameters of the actuator TBN03-60 (220VAC / 50Hz ) 











48 


72 


96 


144 


192 


TBN03 


Rated output torque N. m 


20 


20 


17 


15 


















0.08 










Start current A 


7.3 


7.3 


7.3 


7.3 
1.8 










TBN08 


Rated output torque N. m 


24 


24 


20 


17 


















0.1 










Start current A 


8.2 


8.2 


8.2 


8.2 


















1.9 










TBN14 


Rated output torque N. m 


32 


28 


22 






























Start current A 


8.8 


8.8 


8.8 












TBN20 


Rated output torque N. m 


81 


81 


81 


63 


63 
















0.28 


0.32 








Start current A 


11.6 


13 


14.1 


14.1 


16.5 
















3.4 


3.6 








TBN40 


Rated output torque N. m 


142 


142 


127 


108 


















0.37 










Start current A 


17.2 


18.1 


18.1 


18.1 












3.75 


3.9 


3.9 


3.75 










TBN60 


Rated output torque N. m 


252 


232 


184 


147 


109 










0.8 


0.8 


0.75 


0.8 


0.8 








Start current A 


36 


36 


32 


36 


36 



















Technical parameters of the actuator TBN03-300 (380VAC/50Hz ) 



Out 


out rotate speed (rpm) 


18 


24 


36 


48 


72 


96 


144 


192 


TBN03 


Rated output torque N. m 


34 


34 


34 


34 


34 


34 






Motor power KW 


0.05 


0.05 


0.07 


0.10 


0.13 


0.17 






Stall current A 


1.4 


1.8 


2.3 


3 


3.6 


3.6 






Rated current A 


0.45 


0.6 


0.75 


1 


1 


1.3 






TBN08 


Rated output torque N. m 


81 


81 


81 


81 


61 


47 






Motor power KW 


0.12 


0.14 


0.19 


0.23 


0.24 


0.24 






Stall current A 


2.7 


3.7 


4.7 


6.4 


6.4 


6.4 








0.85 


1.1 


1.5 


2.1 


2.1 


2.1 






TBN14 


Rated output torque N. m 


108 


136 


102 
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TBN20 



3N40 




Stall current 



Rated current A 



Rated output torque N. m 



Motor power KW 



Stall current 



Rated output torque N. m 



Motor power KW 



Stall current 



Rated current A 



3.7 



1.1 



203 



0.30 



6.8 



2.3 



350 



0.55 



12.5 



4.3 



400 



0.58 



13.4 



4.06 



6.4 



2.1 



203 



0.35 



9.25 



2.8 



300 



0.55 



12.5 



4.3 



400 



0.68 



16 



5.5 



6.4 



2.1 



203 



0.47 



10.25 



3.6 



250 



0.58 



13.4 



4.6 



298 



0.68 



16 



5.5 



203 



0.58 



13.4 



4.6 



244 



0.68 



16 



5.5 



176 



0.70 



16 



5.5 



142 



0.70 



16 



5.5 



120 



0.72 



16.5 



5.6 



sl60 



3N100 



Rated output torque N. m 



610 



610 



542 



474 



474 



366 



Motor power KW 



0.90 



1.05 



1.27 



1.35 



1.90 



1.80 



Stall current 



25 



28 



29 



41 



37 



Rated current A 



Rated output torque N. m 



8.2 



12.5 



12 



1020 



1020 



845 



680 



680 



542 



2.10 



2.10 



2.10 



3.7 



3.7 



3.7 



Stall current 



45 



45 



45 



61 



61 



61 



Rated current A 



11 



11 



11 



16.5 



16.5 



16.5 



275 



2.00 



37 



13 



406* 



3.7 



61 



16.5 



TBN150 



Rated output torque N. m 



1490 



1490 



1290 



1020 



1020 



745 



Motor power KW 



2.75 



2.75 



4.80 



4.80 



4.80 



4.80 



Stall current 



61 



61 



95 



95 



95 



95 



Rated current A 



15 



15 



25 



25 



25 



25 



645* 



4.80 



95 



25 



TBN200 



J201 



Rated output torque N. m 



2030 



2030 



1700 



1355 



1355 



1020 



865* 



Motor power KW 



4.5 



4.5 



4.5 



7.5 



7.5 



7.5 



3.5 



Stall current 



78 



78 



78 



138 



138 



138 



138 



Rated current A 



21 



21 



21 



35 



35 



35 



35 



Rated output torque N. m 



1355* 



Motor power KW 



10.2 



Stall current 




218 



88 



3N300 



Rated output torque N. m 



Motor power KW 



Stall current 



Rated current A 



3000 



4.8 



78 



22 



Note: should consider carefully before use these type of Series TBN on-off type Actuators that 
have a sign" * "in above data sheet, because of rated speed so rapidly to wear machine. 
3.2: Series TBNM mode actuator performance 
Refer to the Table 3-1 , Table 3-2 and Table 3-3. 
Table 3 -1 Technical parameters of the actuator TBNM03-55 (380VAC/50Hz) 



Actuator rpm 


18 


24 


36 


48 


72 


96 


144 


192 


Modulation torque N.m 


17 


17 


15.6 


13.6 










Max torque N.m 


34 


34 


30 


27 










Motor power kW 


0.07 


0.07 


0.13 


0.14 










Rated current A A 


0.75 


0.75 


1 


1.1 










Modulation thrust KN 


7.14 


7.14 


6.55 


5.71 











TBNM03 



9 





Liner speed mm/s 


1.5 


2 


3 


4 












Modulation torque N.m 


34 


34 


30 


27 










TBNM05 


Max torque N.m 


61 


54 


54 


48 






















Rated current A A 


0.85 


1 


0.5 


2.1 










Modulation thrust KN 


14.2 


14.2 


12.6 


8.4 










Max thrust KN 


25.6 


22.6 


22.6 


20.1 










TBNM10 


Modulation torque N.m 


81 


81 


68 


54 


47 








Max torque N.m 


122 


109 


81 


68 


54 








Motor power kW 


0.3 


0.3 


0.35 


0.35 


0.47 








Rated current A A 


2.3 


2.3 


2.8 


2.8 


3.6 








Liner speed mm/s 


1.8 


2.4 


3.6 


4.8 


7.2 








TBNM20 


Modulation torque N.m 


152 


152 


129 


102 


102 








Max torque N.m 


204 


204 


163 


136 


136 








Motor power kW 


0.47 


0.47 


0.58 


0.68 


0.7 








Rated current A A 


3.6 


3.6 


4.6 


5.5 


5.5 








Modulation thrust KN 


25 


25 


21 


16.7 


14.5 








Max thrust KN 


33.7 


33.7 


25 


21 


16.7 








Liner speed mm/s 


1.8 


2.4 


3.6 


4.8 


7.2 








TBNM55 


Modulation torque N.m 


271 


271 


253 


203 


203 








Max torque N.m 


544 


544 


408 


313 


218 








Motor power kW 


0.9 


1.05 


1.27 


1.2 


1.35 








Rated current A A 


6 


7 


9 


7.8 


8.2 








Modulation thrust KN 


27 


271 


253 


203 


203 




























Liner speed mm/s 


2.4 


3.2 


4.8 


6.4 


9.6 








)le 3 - 2 Technical parameters of the 


actuato 


rTBNM 


33-55 C 


>20VAC/ 


50Hz) 








TBNM03 


Modulation torque N.m 


12 


12 


10 


10 j 








192 


Max torque N.m 


24 


24 


21 


20 










Motor power kW 


0.06 


0.08 


0.08 


0.1 














Modulation thrust KN 


5 


5 


4.4 


4.1 










Max thrust KN 


7.1 


7.1 


6.6 


5.7 










Liner speed mm/s 


1.5 


2 


3 


4 










TBNM05 


Modulation torque N.m 


20 


18 


15 


13 










Max torque N.m 


42 


38 


33 


27 










Motor power kW 


0.12 


0.12 


0.12 


0.12 










Rated current A A 


2 


2 


2 


2 










Modulation thrust KN 


8.4 


7.6 


6.3 


5.5 










Max thrust KN 


12.6 


11.3 


9.7 


8 










Liner speed mm/s 


1.5 


2 


3 


4 










TBNM10 


Modulation torque N.m 


40 


32 


26 


25 


18 








Max torque N.m 


85 


77 


58 


55 


38 








Motor power kW 


0.19 


0.21 


0.23 


0.25 


0.28 








Rated current A A 


2.3 


2.45 


2.8 


3.2 


3.4 








Modulation thrust KN 


12.4 


9.9 


8.1 


7.8 


5.6 
























Liner speed mm/s 


1.8 


2.4 


3.6 


4.8 


7.2 








TBNM20 


Modulation torque N.m 


70 


70 


55 


42 


42 








Max torque N.m 


133 


133 


107 


89 


89 








Motor power kW 


0.28 


0.35 


0.32 


0.35 


0.37 








Rated current A A 


3.4 


3.75 


3.6 


3.75 


3.9 








Modulation thrust KN 


21.7 


21.7 


17.1 


13 


13 








Max thrust KN 


31.6 


31.6 


25.4 


21.1 


21.1 












TBNM55 


Modulation torque N.m 


180 


150 


130 


102 


72 








Motor power kW 


0.8 


0.8 


0.75 


0.8 


0.8 
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Table 3-3 Dimension table of the type — machine port 



Actuator type 


TBNM03/TBNM05 


TBNM10/TBNM20 


TBNM55 






Max bore 


Outside bore mm 


32 






Inside bore mm 


26 






Type B 




B1 mm 


42 


60 


80 










B4 mm 


20 


30 


44 


Hand-wheel gearbox ratio 


Standard 


Directly 


Directly 


Directly 










Flange size 


F10 


F14 


F16 











3.3 Technical parameters of the linear actuator(380VAC/50Hz) 

Type 



TBNML05 



TBNML10 



TBNML10 



Flange type(ISO 5210) 



Regulate thrust 



KN 



Liner speed mm/sec 



Rated close thrust 



The diameter of drive screw rod 



Max.linear stroke 



mm 



Flange type(ISO 5210) 



Liner speed mm/sec 



Rated close thrust KN 



The diameter of drive screw rod 



ax.linear stroke 



mm 



Flange type(ISO 5210) 



sgulate thrust KN 



Liner speed mm/sec 



F10 



18.43 



0.9 



33.06 



18.43 



16.26 



1.2 



29.27 



1.8 



29.27 



32/6 



115 



F14 




14.63 



2.4 



26.02 



31.15 



31.15 



2.4 



26.12 



3.6 



31.15 



20.74 



4.8 



18.06 



7.2 



38/14 



F14 



18.91 



18.91 



15.88 



12.61 



10.97 



4.2 



5.6 



8.4 



11.2 



16.8 



Rated close thrust K 



The diameter of drive screw rod 



32/6 



11 



TBNML20 


Max. liner stroke mm 


115 


Flange type(ISO 5210) 


F14 




58.39 


58.39 


49.56 


39.18 


39.18 


Linear speed mm/sec 


1.8 


2.4 


3.6 


4.8 


7.2 


Rated close thrust KN 










52 25 


TBNML20 


The diameter of drive screw rod 


38/14 


Max.linear stroke mm 




Flange type(ISO 5210) 


F14 




35.49 


35.49 


30.12 


23.82 


23.82 


Liner speed mm/sec 


4.2 


5.6 


8.4 


11.2 


16.8 


Rated close thrust KN 













Technical parameters of the linear actuator(220VAC/50Hz) 




TBNML03 



TBNML05 



TBNML10 



Flange type(ISO 5210) 
Liner speed mm/sec 
The diameter of drive screw rod 



0.9 



1.2 



Max.linear stroke 



mm 



Flange type(ISO 5210) 



Linear speed mm/sec 



26/3 



115 



F10 



10.84 



0.9 



9.76 



1.2 




Rated close thrust KN 
The diameter of drive screw rod 



8.13 



7.05 



2.4 



ax.linear stroke 



mm 



Flange type(ISO 5210) 




^ulate thrust 



KN 



Linear speed mm/sec 



F14 



15.37 



1.8 



12.29 



2.4 



9.99 



3.6 



9.60 



6.91 



4.8 



7.2 




Flange type(ISO 5210) 


F14 




26.89 


26.89 


21.13 


16.13 


16.13 


Linear speed mm/sec 


1.8 


2.4 


3.6 


4.8 


7.2 
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Rated close thrust KN 


51.09 


51.09 


41.10 


34.19 


34.19 




The diameter of drive screw rod 


38/14 




Max.linear stroke mm 


115 




Flange type(ISO 5210) 


F14 




Regulate thrust KN 


16.35 


16.35 


12.84 


9.81 


9.81 


TBNML20 


Linear speed mm/sec 


4.2 


5.6 


8.4 


11.2 


16.8 









3.4 Technical Data of Worm Gearbox 



Gear 
Ratio 



D5 



)6 
D7 



D9 



D10 



D11 



D12 



D11 



)12 



54:1 



48 



64 



58 



77 



53 



76 



62 



89 



67 



80 



83 



80 



83 



Machine 
Efficiency 



0.25 



0.25 



0.25 



0.25 



0.25 



0.25 



0.25 



0.25 



0.25 



0.25 



Output Flange 
ISO(fxx) 
To mount with valve 



F14 



F16 



F20 



F30 



F35 



F40 



F48 



F59 



Max. Input 
Shaft Dia. 
(mm) 



q>28 



q>30 



q>30 



Max. Output Bore 

Diamater 
(mm) 



(p36 



q>40 



<p50 



<p40 



q>45 



(p45 



q>45 



(p65 



(p65 



q>80 



(p90 



(p110 



cp130 



(p160 



cp200 




Number of turn 
(0-90) 

13.5 



14.5 



19.25 



13.25 



15.5 



22.25 



16.75 



20 



20.75 



25.5 



22.5 



50 



95 



170 



320 



550 



900 



1750 



C8-SD2 



159:1 



0.2 



F14 



q>28 



(p60 



20.75 



550 



80:1 



_p_2_ 



D12 



83:1 



0.2 



F72 



cp65 



(p160 



q>65 



cp200 



22.5 



1750 



Notes: 1. The shown of tables Technical Data Worm Gearboxes' just for partially of first reduction 
configurations of gear boxes, we also provided the secondary reduction configurations of gearboxes that 
Reduction Ratio over then 80:1 , for more detail information please contact to us. 



2. We can recommend model designation according to the valve technical Data of provided by 
customer such as diameter, pressure, differential pressure, type of valve, median flow rate etc. 
3.5 Valve/ Actuator interface 



Model 


TBN03 
TBN08 
TBN14 


TBN20 
TBN30 
TBN40 


TBN60 


TBN100 


TBN15 
0 


TBN200 


TBN201 


TBN300 


Thrust 
Base 
(A) 


Max. acceptance diameter 
Basset (mm) 


32 


51 


67 


73 


80 


80 




83 


Max. acceptance diameter 
Hidden (mm) 


26 


38 


51 


57 


73 


73 






Non-Thrust 
Base 
(B) 


"B1"type (fixed bore) 


42 


60 


80 












"B3" type (fixed bore) 


20 


30 


40 


50 


50 


50 


50 




"B4" type (fixed bore) 


20 


30 


44 


50 


60 


60 


60 




F14 


F16 


F25 


F25 


F30* 


F25 


F30 


Weight (kg) 


33 


55 


80 


235 


258 


259 


238 


258 



* In case of TBN200 coupling with B3> B4, may choose flange of F25„ 
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4. Actuator electric wiring diagram 



-O 
-© 

■O 



380VAC 



OC 



I — Q — -2~ 



A_ 



Open 



Close 
Monitor, 



O, 



O, 



relay 



C, 



Notice: all the numbers shown in the wiring diagram means the terminal port number. 
4.1 Series TBN basic type (wiring diagram B) — 

Series TBN basic type may control motors rotary orientation without any 
external control relay (cabinet) and the ways of control include: Local control, 
remote control and ESD control. The wiring diagram of about remote * 
controlling refer to figures from1-1 to 1-9. This series actuators also provide 
single phase AC motor, terminal port 1 and 2 are power supply input with 
AC220V, port 3 is not used 

Actuators wiring diagram refer to the right-side figures. 

01/C1 - normally opening contact; when the open/close limit position , the 
contact is closed. 

02/C2 - normally closing contact; when the open/close limit position, the 
contact is open. 

QO/QC - normally closing contact; when open/close over torque, the 
contact is open. 

Above relaies contract rating 5A/250VAC or 5A/30VDC. 

The monitor relay contract rating 5A/250VAC or 5A/30VDC. While monitor 
relay do not be at de-energized, terminal port 43 link with 42; while monitor 
relay is at energized, port 43 does not link with 42 but links with 44. In 
following cases relay should be at de-energized: Main power supply failed or 
phase lose; main control circuit failed; Local/remote selection knob at Local; 
thermostat tripped. All above that, monitoring the Local/remote control status 
by monitor relay is possible. 

4.2.1 Series TBN extended type (wiring diagram is BI,BO,BIO) 
The type of the extended series TBN is added a 4~20mA feedback signal 

module and a 4~20mA valve position control signal module to the basic type 
Series TBN, its wiring diagram is divided into three kinds, first one is Bl (add a 
4~20mA valve position control signal module to the basic type Series TBN), 
second one is BO (add a 4~20mA feedback signal module to the basic type 
Series TBN), the third one is BIO (add a 4~20mA valve position control signal 
module and a 4~20mA feedback signal module to the basic type Series TBN) 
This extended type Series TBN is 600 starts per hour as its operation 
frequency. 

4.2.2 Series TBN enhanced type (wiring diagram is EI,EO,EIO) 

The type of the enhanced series TBN is added a 4~20mA feedback signal module and a 4~20mA valve 
position control signal module to the basic type Series TBN, its wiring diagram is divided into three kinds, first 
one is El (add a 4~20mA valve position control signal module to the basic type Series TBN), second one is EO 
(add a 4~20mA feedback signal module to the basic type Series TBN), the third one is EIO (add a 4~20mA 
valve position control signal module and a 4~20mA feedback signal module to the basic type Series TBN) 
This ehanced type Series TBN is 1200 starts per hour as its operation frequency. 
Notice: If have any special requirement orders please contract us. 
4.3 Control and Wiring 
Please see the table "Terminals description sheet" 



Extended RA series 



© 



Standard RA series 



4~20mA valve 
position 



Terminals description sheet 
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No. 


Name 


Operation 


No. 


Name 


Operation 




orounamg 


wiring ground pun 


zo 


Valve position 
feedback- signal (-)* 


Valve position current signal 
feedback port (-) 


1 


P0W-VAC1** 


380VAC Input port 1 


25 


ESD 


Emergency shut down signal 
input port 


2 


P0W-VAC2** 


380VAC Input port 2 


26 


Valve-position 
control signal (+) * 


Control current input + 


3 


P0W-VAC3** 


380VAC Input port 3 


27 


Valve-position 
control signal (-) * 


Control current input - 


4 


DC 0V 


DC 24V"- "output port 


33 


Remote close 


Remote close signal input port 


5 


DC 24V 


DC 24V "+" output port 


34 


Stop/Maintained 


Stop/Maintained signal input 
port 


6 


C1 relay port 1 


Close position relay 1, normally 
open port 1 


7 


C1 relay port 2 


Close position relay 1, normally 
open port 2 


35 


Remote open 


Remote open signal input port 


8 


C2 relay port 1 


Close position relay 2, normally 
open port 1 


36 


Remote low voltage 
Common-port 


ESD, stop/ Maintained, remote 
open/close input signal low 
voltage Common-port 


9 


C2 relay port 2 


Close position relay 2, normally 
open port 2 


10 


01 relay port 1 


Open position relay 1, normally 
open port 1 


39 


Manual/automatic 
input * 


Manual/automatic mode select 
input port 


11 


01 relay port 2 


Open position relay 1, normally 
open port 2 


40 


Remote-high 

-voltage 

Common-port 


ESD, stop/ Maintained, remote 
open/close input signal low 
voltage Common-port 


12 


02 relay port 1 


Open position relay 2, normally 
close port 1 


41 


Manual/automatic 
common-port * 


Manual/automation 

low voltage common-port 


13 


02 relay port 2 


Open position relay 2, normally 
close port 2 


42 


Monitor relay port 1 


Monitor relay contact normally 
close port 


14 


QO relay port 
1 


Open over torque protection 
relay contact, normally close 
port 1 


43 


Monitor relay port 2 


Monitor relay contact common 
Port 


15 


QO relay port 
2 


Open over torque protection 
relay contact, normally close 
port 2 


44 


Monitor relay port 3 


Monitor relay contact normally 
open port 


18 


Extended relay 
port 1*** 


This relay is as the flash 
alarming relay or the 
"Local/remote" Indication relay 


45 


Manual/automatic 
common-port * 


Manual/automatic high voltage 
common-port 


19 


Extended relay 
port 2*** 


46 


QC relay port 1 


Close over torque protection 
relays contact normally close 
port 1 


22 


Valve position 
feedback 
signal (+) * 


Valve position current signal 
feedback port ( + ) 


47 


QC relay port 2 


Close over torque protection 
Relays contact, normally 
closeport 2 



Notice: Mark of "**" items are only used in single phase actuator, No.1 and No.2 port are connected with 220VAC, No.3 
port is void; "*" items is only used in type of extended or enhanced actuator. "***"ltems is not provided unless the 
clients specially noted in the sale order. 



5. Control mode 

5.1 Local control 

For all Series TBN actuators, when the mode selection knob 
positioned at the "Local Position" as well as operated the 
operation knob that can control the actuator open or close. The 
local operation mode of actuators can be setted as "Maintained 
local control " or "Push to Run control" (according to the primitive 
parameter setting). In addition the setting tool can control the 
actuator open or close in "maintained local control" mode. 
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control 



close 



open 



actuator 



1-1 push to run open/close control, 

the valve intermediate 
positioning 



16 



control 



close 



O^A 

JJ)^ °P en 



actuator 



5^ 

33! 



© 



1-2 maintained open/close control, support 
reversion, intermediate positioning 
imoossible 



External AC or DC 
power (+) port 



control 



close 



External AC power ("v") 
port or DC power ("-") port 



JJ k °p en 



actuator 

— © 

— © 

36) 



1-4 push to run open/close control, 
valve intermediate positioning is possible 



control 




1-3 maintained open/close/stop control 



external AC or DC 
power (+) port 



control 
close 




External AC power ("v") port 
or DC power ("-") port 



actuator 



1-5 maintained open / close control, support 
reversion, intermediate positioning impossible 



External AC power ("u") port 

or DC power ("+") port control 



stop/maintained 



close 



open 



External AC power ('V')port 
or DC power ("-") port 



actuator 

— © 

— © 
— © 

36) 



1-6 maintained open/close control 



External AC power ("u") port 
or DC power ("+") port 



control 



actuator 




External AC power ("v")port 
or DC power ("-") por 



1-8 maintained open / close control, support 
reversion, intermediate positioning impossible 



External AC power ("u") port 
or DC power ("+") port 



control 



close 



External AC power ("v")port 
or DC power ("-") port 



actuator 

— © 

— © 
— ® 



1-7 push to run open/close control, valve 
intermediate positioning is possible 



External AC power ("u") port 
or DC power ("+") port 



stop/maintained 



control 



actuator 




External AC power ("v")port 
or DC power ("-") port 



1-9 maintained open / close control 
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5.2 Remote control 

The power supply of remote control circuits are provided as DC 24V by actuator internal supply or DC/AC 
24V-60V, DC/AC120V-220V by external supply. Each remote control mode of wiring diagram refer to the 
above circuit diagram 1-1 and 1-9(all the numbers shown in the wiring diagram means the terminal port 
number). Shown circuit diagram 1-1 to 1-3 were DC 24V actuator internal power supply, diagram 1-4 to 1-6 
were DC or AC 24-60V external power supply, 1-7 to 1-9 were AC 120-220V power supply. 

5.3 ESD Control 

The number of the ESD signal terminal port is No. 25 and the common port number is 36 or 40 (refer to the 
above terminal explanatory table). While input a AC 110 -220V or DC 24V circuit signal on the terminal port, 
actuator should be moved to the safety position that full close, full open, or stop position according to the 
preset operation parameter. More detailed about wiring, refer to "remote control" description. 

5.4 Valve position feedback signal 

Extended or enhanced Series TBN provides 4~20mA signal proportional to valve position. Available at 
terminals 22 (+) and 23 (-), the maximum external load impedance is 400ohms. The Valve position feedback 
signal precision is 0.5%. 

5.5 The analogue signal control 

Extended or enhanced Series TBN provides 4~20mA current signal to control the valve. The 4~20mA valve 
position control signal is inputted into the terminals 26(+) and 27(-). Thus you can use 4~20mA electric current 
signal to control the valve. For example, the 4mA electric current may make the valve to the full close position, 
the 20mA electric current signal can make the valve to the full open position. 



Please fully fill in following "product number suffix designations" while you order the actuators to us, the last 
suffix number of ordering information means the actuator model, and if you require order a gear box, you need 
to label its model number. 
6.1 Product number suffix designations 



6. Order 



□ 



□ 



□ 



Wiring diagram number ( B,BI,BO* ) 




♦"Output speed(rpm): 18; 24; 36; 48; 72; 96; 144; 192 



To refer (actuator technical Data)) 



> Combined with gear box: A; Z; Bl; B3; B 4 to refer page 4 



> flanae: F10: F14: F16: F25: F30 to refer (couDlinss)) 



> spec: 03; 08; 14; 20; 30; 40; 60; 100; 150; 200; 201; 

300 ( according to torque ^ fhrusU rotate speed and valve 
stem dimension.), to refer (actuator technical Data)) and 
(couplings)) 



*• Series TBN 



For instance: TBN40-F14A-24-S-W-BIO 
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Output torque=400Nm, coupling flange=F14, drive coupling="A", output speed=24rpm, 

power supply= AC 380V, enclosure=IP68 water tight, wiring type=BIO 

6.2Gearbox 

□ □ □ 

► Gear reduction ratio 

► Gearbox model number 

► Gearbox series — D Refer to relevant Series TBN/TBNM combined with D/W 

gearbox data table 

Detailed information about the gearbox selection refer to he corresponding gearbox selection instructions. 
For instance: D5-54 :1 

Gearbox series=D series, model number= 5, gearbox reduction ratio= 54:1. 

The actuator nameplate does not label the gearbox model number even if the actuator and the gearbox are 
assembled together and delivered, the gearbox have own nameplate and the gearbox model is labeled on it. 



We reserve the right to sample continuously revised and updated, without notice. Please confirm orders with the company!| 

* 
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THEOBORN 

ZHEJIANG THEOBORN AUTO-CONTROL VALVES CO., LTD. 

ADD : No.411, FifthRoad, First Avenue, Binhai Industrial Zone, Wenzhou, China. 

TEL = +86-577-86378000 86830000 

FAX : +86-577-86887882 

PC : 325025 

E-mail: juen@theoborn.com 

Http : //www.theoborn.com 
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